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Optimizing mother liquid condition for celery pickle preparation
based on composite fermentation of lactic acid bacteria and yeast

ZHANG Xiao, XIA Yan-bin"
(College of Food Science and Technology, Hunan Agricultural University, Changsha 410128, China)

Abstract: Mother ferment liquid for optimizing mixed cultivation of lactobacillus plantarum, lactobacillus brevis and
zygosaccharomyces rouxii was first prepared in employing composite fermentation of lactic acid bacteria and yeast. The
effect of various carbon and nitrogen sources, their ratio, temperature, pH, inoculation quantity and rate on the growth of
the three bacteria in celery liquid were tested. The results showed that the optimal condition for the three bacteria growth
were: original pH was 6.5, the ratio of lactose to yeast extract was 5 1, the temperature was 30 centigrade, the propotion
in volume among lactobacillus plantarum, lactobacillus brevis and yeast was 2 2 1, and 7 percent inoculum dose. In
these condition, the number of total lactic acid bacteria and yeast could reach 1.78x10% cfu/mL and 1.22x10% cfu/mL,

respectively.
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1.1 MR5&E&%

(lactobacillus plantarum)

(lactobacillus brevis) (saccharomyces
rouxii)
MRS 10g 10g
5¢ 2g 10 g Tween—80
1 mL KyHPO, 2 g MgSO4+7H,O 0.58 g
MnSO44H,0 0.25 g 1L pH
6.2
MRS MRS
20g
YPD 10g 200¢g
200 g 2g 1L pH
(101 121°C 20 min
pH
12 /K &
L2.1 @EFER
MRS YPD
37 28°C
2
MRS
YPD 37 28°C
18h
1.2.2 RRFRA &
2
3cm 50g 100 mL
0.1 mol/L 0.1 mol/L
pH 121 °C 20 min
48 h
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2.1.3 EEERILIRIR 1
1
28 30°C 30°C
4 1 30°C
xR 1 FRBFFHTAESRPOFBRERM .
S 2 .15 EBERBEA S LR
Table 1 Influence of different factors on the growth of actic acid
bacteria and yeast 10® cfu/mL 1
3%
20 g/L 1.12 0.92 5%
20 g/L 0.89 0.65
20 g/L 1.34 1.05
0.56 0.34
5g/L 1.40 1.09 3%
SgL 1.06 0.89 2.1.6 EEEF LA AEIR
Sg/lL 112 0.96
0.62 0.34 1
2 1 1.24 0.40 331
31 1.60 0.60
4 1 1.68 0.85
51 1.70 1.08
20 C 0.67 0.36
25°C 0.80 0.68 33
30°C 0.94 0.84 2.1.7 EEALAs pH AL R
35C 1.11 0.78
pH 4.5 0.50 0.42 ! pH 63
pH5.5 0.98 0.72 pH
pH6.5 121 0.94 pH
pH7.5 1.06 1.24 pH pH
1 1 1 0.56 0.50 75
2 21 0.98 0.72
3 3 1 1.25 1.05
4 4 1 1.32 115 pH 65 3 pH
1% 0.67 0.65 6.5
3% L7 050 22 REEREFFERUNEDLRER
5% 0.85 0.40
7% 0.64 0.30 2
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Table 2 Factors and levels of orthogonal test

A( ) B( C) &( 1%) D( ) E(pH)
1 21 20 1 111 4.5
2 31 25 3 2 21 5.5
3 4 1 30 5 3 31 6.5
4 5 1 35 7 4 4 1 7.5
(3 3
pH pH
A4B4C4D2E3
A4BLCiDE;  A4B3C4DE; 1 357C 7%
35 307C 7% 2 2 1 pH 65
2 1 pH 65
F3 EXABRER
Table 3 The results of orthogonal test
A B C D E /(x10%furmL™) /(x10%cfu-mL™)
1 1 1 1 1 1 0.53 0.42
2 1 2 2 2 2 0.76 0.70
3 1 3 3 3 3 1.12 0.82
4 1 4 4 4 4 0.97 0.73
5 2 1 2 4 4 0.82 0.60
6 2 2 1 4 3 0.88 0.70
7 2 3 4 1 2 1.46 1.05
8 2 4 3 2 1 1.09 0.92
9 3 1 3 4 2 1.16 0.98
10 3 2 4 3 1 0.90 0.72
11 3 3 1 2 4 0.80 0.62
12 3 4 2 1 3 1.24 1.05
13 4 1 4 2 3 1.76 1.26
14 4 2 3 1 4 0.96 0.73
15 4 3 2 4 1 1.10 1.05
16 4 4 1 3 2 1.41 1.02
Ki( ) 0.845 1.067 0.905 1.047 0.905
Ka( ) 1.063 0.875 0.980 1.103 1.198
Ks( ) 1.025 1.120 1.083 1.063 1.250
Ka( ) 1.307 1.177 1.272 1.027 0.887
R( 0.462 0.302 0.367 0.076 0.363
Ki( ) 0.667 0.815 0.690 0.813 0.778
Ka( ) 0.817 0.713 0.850 0.875 0.938
Ks( ) 0.843 0.885 0.862 0.790 0.958
Ka( ) 1.015 0.930 0.940 0.865 0.670
R( 0.348 0.217 0.250 0.085 0.288
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2.3 IERIEER

A4B,CiD,E;
1.84x10% cfu/mL 1.24x10% cfu/mL
A4B;C4D,E; 1.78x10°
cfu/mL 1.22x10°% cfu/mL
51 30 C 7%
2 2 1 pH65
3 g5t
51
( 20 g/L 5g/L)
30°C pH6.5
2 2 1 7%
1.78x10% cfu/mL
1.22x10% cfu/mL
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